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Overall Summary

« Recent information from wells in Keauhou indicates:

— a deep zone of freshwater exists beneath the coastal freshwater-lens
system

— an unusually thick transition zone in northern Keauhou

« Geochemistry data indicate groundwater in the coastal
freshwater-lens system consists of a mixture of water types,
iIncluding a component of high-level groundwater

* Numerical groundwater modeling improves conceptual
understanding of the groundwater-flow system and provides
estimates of effects of withdrawals

« Existing information and modeling are consistent with some
degree of hydrologic connection between the high-level and
coastal groundwater systems

7lé USGS This information is preliminary and is subject to revision. It is being provided to meet the need for timely best science. The information is provided on the condition that
‘ neither the U.S. Geological Survey nor the U.S. Government shall be held liable for any damages resulting from the authorized or unauthorized use of the information.
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Coastal Groundwater System

EXPLANATION

|:| Brackish water Volcanic rocks
[ ] Saltwater Beach deposits
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BURIED RIFT ZONE

Early Conceptual
Models
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Recent Conceptual Models
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Salinity and Temperature Profiles--Summary

« Data from deep wells indicate a zone of freshwater
beneath the coastal lens

« Thick transition zone in the northern part of Keauhou
aquifer system differs from other thin freshwater-lens
systems

« Thick transition zone in the northern part of Keauhou
aquifer system is consistent with deep freshwater
discharging upward into the coastal freshwater-lens
system

ZUSGS



Groundwater Tracer Study

. & "
Lo e

« Cooperative study

- National Park Service
- Commission on Water Res. Management
-  USGS

« Evaluate connection between high-level
and coastal systems

« Use geochemical tracers

- Stable isotopes (water)
- Major ions

- Trace elements

- Rare earth elements

- Strontium isotopes

ZUSGS
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Groundwater Tracers--Summary

* Results of independent studies of water isotopes (Fackrell
and Glenn, 2014; Tillman and others, 2014) are consistent
with a conceptual model of coastal groundwater containing
a mixture of:

1. high-level groundwater
2. local recharge
3. ocean water e acean water and preciptation.
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Groundwater Modeling

« Numerical groundwater models developed to:
— Improve conceptual understanding of groundwater flow

— Quantify effects of withdrawals on Kaloko-Honokohau National

Historical Park (KAHO) resources

« 2D and 3D models

— 2D models used to test different conceptual models
— 3D model simulates changes in salinity and discharge

associated with withdrawals or injections at selected sites

7lé USGS This information is preliminary and is subject to revision. It is being provided to meet the need for timely best science. The information is provided on the condition that
‘ neither the U.S. Geological Survey nor the U.S. Government shall be held liable for any damages resulting from the authorized or unauthorized use of the information.



2D Cross-Section Model

Specified-fluid-flux boundary

>

Offshore
specified-pressure and
specified-temperature

boundary

No-flow
boundary

<«— 5900 feet ———>

Specified-heat-flux boundary
« Simulate salinity and heat

* Model generally able to represent observed
salinity and temperature distributions
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2D Cross-Section Model—Simulated Salinity

Salinity distribution, in
percentage of ocean-water
salinity

Recharge (3.5 Mgal/d/mi)
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Simulated Temperature Profile
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2D Cross-Section Model—Simulated Temperature

Temperature distribution,
In degrees Celsius
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3D Model
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0.5 Mgal/d Withdrawal Sites

 Pump one site at a time

 (Observe effects of withdrawal
at each site in terms of:

- salinity in selected pools
- discharge through Park
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0.5 Mgal/d From Site 1

Chloride concentration
Increases by 120 mg/L in
selected damselfly pools

Damselfly habitat

Location of simulated pumped well
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0.5 Mgal/d From Site 2

Chloride concentration
Increases by 90 mg/L in
selected damselfly pools

Damselfly habitat

Location of simulated pumped well
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0.5 Mgal/d From Indicated
Site (1 to 15)

Pump one site at a time

Posted values indicate
chloride-concentration increase
(mg/L) in selected damselfly
pools caused by pumping 0.5
Mgal/d at an indicated site

Damselfly habitat

Location of simulated pumped well
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Simulated Salinity Increase

Contours indicate chloride-
concentration increase (mg/L)
In selected pools caused by
pumping 0.5 Mgal/d from a site
along the contour

EXPLANATION

— 40 — Line of equal salinity increase,
in mg/L chloride concentration

O Damselfly habitat

O Location of simulated pumped well
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Simulated Discharge
Reduction Through Park

Contours indicate freshwater-
discharge reduction in the Park
caused by pumping 0.5 Mgal/d
from a site along the contour

EXPLANATION

——0.10— Line of equal freshwater-discharge
reduction in KAHO, in million
gallons per day freshwater

O Location of simulated pumped well
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Overall Summary

« Recent information from wells in Keauhou indicates:

— a deep zone of freshwater exists beneath the coastal freshwater-lens
system

— an unusually thick transition zone in northern Keauhou

« Geochemistry data indicate groundwater in the coastal
freshwater-lens system consists of a mixture of water types,
iIncluding a component of high-level groundwater

* Numerical groundwater modeling improves conceptual
understanding of the groundwater-flow system and provides
estimates of effects of withdrawals

« Existing information and modeling are consistent with some
degree of hydrologic connection between the high-level and
coastal groundwater systems

7lé USGS This information is preliminary and is subject to revision. It is being provided to meet the need for timely best science. The information is provided on the condition that
‘ neither the U.S. Geological Survey nor the U.S. Government shall be held liable for any damages resulting from the authorized or unauthorized use of the information.



Data Needs

» Additional deep wells needed to improve understanding of:
— the hydrogeological setting of Keauhou

— the effects of withdrawals from the high-level groundwater system on
coastal resources

« Geophysical methods can potentially provide geologic,
hydrologic, and geometric insights on the high-level and
deep groundwater systems but these methods rely on wells
for ground-truth data

« Geochemistry can potentially be used to provide insights on
the recharge area of the Keauhou aquifer system

7lé USGS This information is preliminary and is subject to revision. It is being provided to meet the need for timely best science. The information is provided on the condition that
‘ neither the U.S. Geological Survey nor the U.S. Government shall be held liable for any damages resulting from the authorized or unauthorized use of the information.
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